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«kt), [V] : 

m 




K4», R\ R 2 x RK R^ R 5 &tfYfct WfBCDjR#&*-r] TfaS^ns-ft: 
■HRSC CVI]: 



i 
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x i [VU 




R 5 0\OR 3 
OR 4 

T?**n«stt<t:snfc^;w3-^«2»#tt, -HK55 [via]: 



[5t*» R 2 , R 3 , R 4 ^R 5 aMl©ffiIS^if] f^ns^vn- 
#9- 5 0T3~J|&2 0 Ot^ ffSKttD- 1 0*0-3 ovt?ki&-2-&z> 

*xeT?ffiffisn«ifc/N7-f Httttt, fix.«soci 2 , poci 3 , s 

OBr 3 , POBr 3> PB r .XttS'atffcimy F»#*lf S*U 2?£L<« 
10 SOC 1 a Xtt^3.^7R^aU FT&D, L^gA^ NJSOC 1 2 

^tert-7^ *?-)V X-fJWttf h 7 1 H D 7 7 >§OX-f 




[Via] 
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^?JVX-f^Xlif h 7 1 H o 7 7 >T*S 0 , $e>fclff*b<« tert- 
^ [VII]: 

Y [vm 



«U ^j5fi*A°— fe>b~**>9 51IA- fc>K jfSL<tt4 5lin-t 
15 >b~&J5 Oli/V- fe>hTS?> = 

0!Jx.k?t e r t -^f JMfJl'X-fJWIJf h 7 b H D 7 7 >lfOX-fJP 
fllAfcf, jj^fi/x ia*frfe;«*, i'oa^A, hij7ooh;Px> 




WO 2004/018495 



PCT/JP2003/010672 



29 



e r t -:^;M3^X--rJK mk*^U>Xfoh 'J 7DD h;i/X>T&3 0 
*X@TMffi$n?.*gF^»)&i5^tbT«, [XI V] : 

[XIV] 

?© G 
R— M— R a A 

R a 

1~1 8<@©#Ht;zlcif&X£\ Mttfi8*KTOttU >DiH^ Af4*tt*, 7y 

5 mm?, jump?-, mmw,=f. avmm?, ->7/s« hso 4 , ch 3 so 3 

XftPhCH 2 COO^nftlSf] T?££ft*ffc^«X«HJ;* (2- (2 
^)V7>=E^A ^OUK, HJX (2- (2-^b^>Xh^» X3MU) 

10 V&7kmX)l>7 7— l-T?**. 

HffX©T#e>tlfc- «5t [V] : 



GWXittOM*. ffSK Wfil+tMtlllT, [IV]: 
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R\ R 2 , R 3 > R 4 RtfR 5 te> WIB©***^] T?3iSn5fl3'&«J 
7 O^WBV^T, 0Sb<«R^t^#SS:«$?5;WStt^ I fTfTt3n 



1M h\ :hhU£A* h*lM K, j-hW& t e r t -^hW-f HXtt 
jj U £A t e r t h^lM H^©***«#lf Stl, +T?t>*»fl3^- h U 

15 OTFItt, *U 1 «fW~ 1 0 IB, * U < tt» 3 P#|H~ 1 0 B»MT?*«. 

^c^fc. ffineT»&nfc-KS: civ] : 



5 £. 
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R 5 0 \OR 3 
OR 4 



^OR 1 



RS R 2 > R 3 » R 4 R^R B «, WfB©«i*&w-r] *T?3E£n*iT^*l 
Xte^-<Dm£> — [III]: 

.OR 6 [HI] 



^»£EJfc£i3r*EifcJ:D* HRS: [II]: 



[5£*> R\ R 2 , R 3 , R 4 ^ R 5 , R 6 ^R 7 «HfifB<Dit^^-r] 

ns^«x»*©ifi*»J6-r«xa«» [iv] T^snsft 

^ixtt^oIit^Wl/T, -jrs: [iii] T^sns^TOl^E 

;PfcV>U3. O^K 8p*b<tt»l. 0-1. 5^fflHT. DSKIII 





•OR 



OR' 
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tLT, mo. liM^l/lOOtJW #$L<tt*U0. 1 2 ^i/T? 

MsKe»3W©teJB*rau -is [ i v] t-i^ti?.ft^xi«0S i ^ 
Mzttvx. mo. l^i/fc^Li o o^;k »*b<tt^o. i ; e;w~2 ; e 

^Wth75H> Tb7tFD77>. S^^l^M^lM N- 

Ejeasrawu it> *a 1 b#p«i~ i a m» b < i isra~ 3 mmx$>%, ' 

>, tfDv'X 2, 6-;^^>, 2, 6-ter-t-^K'jy>, 2, 
4, 6-3U5>X 1, 8-^71ftf->^n[5. 4. 0]/:J— 5-X> (D 
BU), 1. 5-v J Tl7b:>'^P[4. 3. ODSrSo 5 *- 7 -X> (DBN), 
^V^aWI/75XN,.N-^?;V7XiJ>, 1, 4-^T-tft*->^D[2. 
2. 2]:fr**> (DABCO), N-^fHM'J >*Wf Stt, £?£b< 

5— • V-^, HC (O- i -P r) HC (O-E t) HC (O-CH,) 
(CH.) 2 C (OCH 3 ) 2 TfeD, 0lKI»^->5AXIttl 
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&€ffc, B&ieT#&nfc-*S£ [113: 



OR 4 

[5£4>> R\ R 2 > R 3 . R 4 * R 5 . R 6 S:^R 7 «|fifB<Dlt^^^-r] 



mnoit^m [i i] ©K*ifc^bT> »i/ioo~ 




OR 




HO \OH 
OH 
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asm, &&L<umi/i o o~i/i ommx-frz. 

<E>tl, -<yyD;V-Jl//fh7tKD77> (5 0/5 0) ©S^ttEs^ff 

5 

io #snfcKj&ra*ii3&u tot»opH«sii. 5~&U6. 5, if$t< 

ttffil. 5~iS^6. 5, Mfc$?;£L<«$j2. 5fclttr& 0 

[I] ©IMl0mL/g~l52 0mL/g, jfJL<tt|«I12m 
L/g~8l8mL/g, $5MU<tt^l 5mL/gtWJ;5l:, # 
1 0 3 0 %<£*7)Vn-)V, |?SU< fct#J 1 5 %~m 

15 2 5%^-7K7;pn-jk s&»dffSb<«*92 o%^7K7;^-,>i'£inATP 

mztifrmmz, ^ommo 2/3 (Dmoyy^n—^m^t^o 
#&nfc*?**,*9 5 oic-m oot,^$K^7 o*CT?«^-r§o (Hi 

20 H^tfrffiTS) ^aits. 

)Vifimjt>n. »^b<«, *9j—)v. x^y-;K ya/v-;k -*yy 
25 o/v-jk y^/-jk sec-^;-jK -<y^/-;k ^>^/- 
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4, 6-3>J5», 1, 8 -i?71f\Z*s&U [5. 4. 0] 5-X> (D 

BU)> 1, [4. 3. 0] £>^#-7-X> (DBN), 

5 v?-ry^Ptf;i^75>, n, n-^w='J>. l. 4-s^7ifif^n 

[2. 2. 2] t^^> (DABCO) X&N-*^;P%;W*U 

***lDKJ&JBtt*|fc HI" 5 * © T t> * 3 . 

£©$!&«, fls-&4&©Jl7C©fc«)lc«ffl-rS'b© , T?»oT» ±|BbfcP>^ 

&£*^*nx«#£UWT%>«kv>. *5gW©»SSE*<spJffl*ns3B75S*tt» 
±WB (1) £W3M7G£J&£l©Sft£^#&©T&^\ xho$^^75 
y ^©MtgBOS, itfti7;^r;nxa7J^^J«^fn}:W§ 7 
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OS, 7)l<f~)mX\Z7)V*-)Vm£kft<Dmi <DW7Z\zm9c?2>Z\Ltf&g 

&ti,xmit>nz> a $e>fc, ~vumfr%7^;m^<Dm.7i, ms\z7)Wr 
-)mx\t7)i^^)v^^nizn^^7)i^)m^(Dm^^m^^ 
m^mm^nrco mz, u^^-^wmmms^m^mLhxmm^ 

>^;px-^;k 5f#^APy>, 7)Vy £ tvxfe5-h>m<Dmm<DW7t* 
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[Bn : *>*J)Vm (STFmV) , Rh/C : n>? -7 A- (BTFH 
D) . Ac : T-fe^S (J^TI^D) ] 
*3MHKrF, ^^5f^7^-9-> &tfMih&mOtttte>nfcl 0 0 
10 mLHOP75X3L 3-^>^->-6- ( 2 - fcTO U z?=.)VE ~M 
rhD^>f> (1) (5. OOg, 15. 4mmol), 5%D> ? ^A-* 
— (9 5 2mg, 0. 46 2mmol) , tit (n) (5 3 6mg, 
3. 0 8mmol) ^rh7th*P77> (5 0mL) £iP*.> 

15 <hU -^M^bfeo O^T, 2 8%T>^— 7tK (1 OmL) 

r^5%«tk (2 omD fcm*iw™«#u&*» sa#*«Mi/, 

> (10 OmL) -C»S&ifcitHxfc. 10%^7X>m7K 
(5 0g) » 5%S#7jc (5 0g) , 2 (5 0g) T«M^«fe#Lfc 

$cJET> IlSltfc. JSiSSWUXV (filOOmL) fc»#L-fc#L 
20 ->U*^;V (5g) *»V>&»ifiSgfcJ;?>*tjfiU ^©yiJ*^^hJl/X> 
fCT«fe#Lfco »6>*lfc^6»»t (15 2. 15g) ZMtemfaZWhtf? 



5 ^JStfJ 1 




(D 

Q H 2 - Rh/C 



Fe(OAc) 2 BnQ 
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7j-\z£r)ftm-?z>£. aw©-r>H-;wb-&tt (2) ^\ jr*3. isg 
i$9 1 %) T#e>nfco 

'H-NMR (5 0 0MHz, DMS O- d „ 6 p pm) : 10.90 (b 
r. s, 1H), 7. 49 (d, J= 7. 5 Hz, 1H), 7. 

5 44 (d, J= 8. 6 Hz, 1H), 7. 40 (dd, J= 7. 
5,. 7. 5 Hz, 1H), 7. 33 (dd, J= 7. 5, 7. 
5 Hz, 1H), 7. 21 (br. dd, J= 2. 4, 2. 4 H 
z, 1H), 7. 0 1 (br. m, 1H), 6. 7 7 (dd, J 
= 1. 8, 8. 6 Hz, 1H), 6. 36 (br. m, 1H), 

10 5.12 ( s , 2 H) 

13 C-NMR (126MHz, DMSO-d 6 , <5 p pm) : 154. 7, 

1 3 8. 0, 1 3 6. 8, 1 2 8. 7, 1 2 8. 0, 1 2 7. 9, 1 

2 4. 4, 1 2 2. 5, 1 2 0. 9, 1 1 0. 1, 1 0 1. 3, 9 
6.3, 6 9.9 



uW&-%—$>Bm (£TF, Rh/C«) mmitVXBM®: (ID 



15 
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Rh/C 

mM 




5.mt® 

(hr.) 


fcSft (2) 


2 


5mo 1 % 


N i B r 2 (1 Omo 1 X) 


35 


79X 


4 


5mo \% 


Ni (OAc) 2 (2 Omo IX) 


20 


87X 


5 


3mo 1% 


N i (NO,) 2 (2 Omo 1 X) 


24 


90X 


6 


3mo 1 % 


N i (ac ac) 2 (20mo 1%) 


27 


86X 


8 


5mo 1 % 


FeCl 3 (I) (1 Omo IX) 


1 1 


8 5X 


9 


5mo 1% 


FeCl 3 (ffl)/Si0 2 (1 Omo IX) 


1 8 


8 7X 


1 0 


5mo \% 


FeB r 3 (I) (20mo IX) 


1 6 


78X 


1 3 


5mo 1 % 


Fe (III) (ac ac) 3 (20mo IX) 


1 6 


7 7X 


1 4 


3mo \% 


FeCl 2 (II) (20molX) 


2 1 


9 2X 


1 5 


5mo \% 


Fe (11) f uma rate 
(2 Omo 1 X) 


1 6 


94X 


16 


5mo 1% 


Fe (I) (ac ac) 2 (20mo IX) 


1 6 


8 6X 


1 7 


5mo \% 


Fe (H) S0 4 (20mo 1 X) 


1 6 


96% 


1 8 


3mo 1% 


Co (ac ac) 3 (I) (20molX) 


1 2 


94X 




3mo 1% 




42 


62X 



5 
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5tD#W-6nfc5 0mL=^P77Xnl;6-^>^M^M>H-;V (2) 
(2. OOg, 8. 96mmo 1) , rh7tb'077> (2. 7 OmL) Tk. 
XSY)VX.y (15. 2mL) Sin*., 3 3"CfcJPf»Lfc. ^O'UT, 2. 0 0 
MX^K^i/yA^nUH 5^X^;pX— t-;W»«E (4. 4 8mL, 8. 
9 6mmo 1) ft7^WTjDAfc«, 5 5 "C- 6 Ott 1 HtPpTO^t-fc. N 
-*3M1>- 1, 2-5?£mP"7W5 F (7 3 0mg, 4. 0 6mmo 1) £ 
h;Ux> (4. 4mL) fc»#U 1 O^WTJP^ 

h;l/X> (lmL) Tifc?£U *0«teWE"bJin*fca, 55t;~60^T20^ 
IWft#Ufc. S 6ICJRJS«£J** 1 0 0 =0- 1 0 8 CtMlT 1 2 KfW^# 

JtflR^iftfc WVX> (15. 2mL) 1 3 %mt7 >*:-0 A*»tt (1 

7mD asasT^ajJUfc. *-©mm**»iu i»6hfc*ftH# 



# 
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£hJKr> (2 0mL) , WPx>-# (M^it : 1 : 1, 2 OmL) Rtf* 
(2 OmL x 2) T*M«^Ufc^ MJETM^T-^^T^ £ 
tCiD, BW<Dtl7 > -r>H-^ (3) &JR*1. 89g 01X^8 4%) T?# 
fc. 

5 'H-NMR (5 0 0MHz, DMSO-d 6, fippm): 11.50 (s, 
2H), 7. 63 (d, J= 2. 3 Hz, 2H), 7. 42 (d, 
J= 7. 3 Hz, 2H), 7. 37 (dd, J= 7. 3, 7. 
3 Hz, 2H), 7. 30 (dd, J = 7.3, 7. 3 Hz, 
2H), 6. 97 (d, J= 2. 1 Hz, 2H), 6. 72 (d, 

10 J= 8. 8 Hz, 2H), 6. 41 (dd, J= 2. 1, 8. 
8 Hz, 2H), 5. 04 (s, 4H), 3. 03 (s, 3 H) 
13 C-NMR (126MHz, DMSO~d6, <5ppm): 172. 2, 

1 5 5. 0, 1 3 7. 7, 1 3 7. 1, 1 2 8. 7, 1 2 8. 5, 1 

2 8. 1, 1 2 8. 0, 1 2 7. 1, 1 2 2. 0, 1 2 0. 1, 1 
15 10.4, 106.1, 96.3, 69.7, 24.3. 

m. P.: c a . 240 t (ftBjg) 



mmm 2 0 



WO 2004/018495 



PCT/JP2003/010672 



42 



(2) 



BnO-^^fj 



1) Bu 2 Mg(*) 



2) 



Me 



(3) 



BnO 




OBn 



m0#tte>tlfc5 0mLZon77^3l:6-^>^t+W>F-^ (2) 
(2. OOg, 8. 96mmol) , rb7tHD77> (2. 6 4mL) R 
5 tfhfrJ^y (15. 2mL) £iPX.> 3 813^Mbfco ^^^T, 0. 9 0 

(s-y^;U) -*{f*i/VI*JtX* (s-r/^M iif* 9 sVi* 

(DU^^tS^^>mW) (4. 96mL, 4. 47mmol) S10» 
jWrin*.fc«» 5 5"C~6 O'C-ei^^Ufc. N-^5^;P- 1, 2-S> 
10 ^OD-7l/-r5 H (7 3 Omg, 4. 0 6mmo 1) €rh;V-X> (4. 4mL) 
fc»#U 1 O^HtTfiP^., ^©^S:h;UX> (lmL) T?$fc 

fb7kH077> (1. 5mL) SJn*.i9— IMfcCUfc** SS'C-eO'C 
T?3 0»IB»»bfc. *6t5lSS-&?ft*9 8*0-1 0 CCfciP^bTl 2R3 
is lfflft#Ufc«, -WWc -d^X, 9 ortjjpilbfc 

BI^SEl 3%^bT> ; exC7A7RM (1 7mL) SJp^., 

T&iPbfco u »&nfc*-feH#&Mi'X> (2 0mD , 

h;PX>-7jC (Jg'&Jt: 1 : 1, 2 OmL) (2 0mLX2) 
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F— (3) £JRS1. 8 5g (W8 2SC) T#feo 

1 H-NMR (5 0 0MHz, DMS O-d 6 , 6 p pm) : 11.50 (s, 

2H), 7. 63 (d, J= 2. 3 Hz, 2H), 7. 42 (d, 

5 J = 7. 3 Hz, 2H), 7. 37 (dd, J= 7. 3, 7. 3 
Hz, 2H), 7. 30 (dd, J= 7. 3, 7. 3 Hz, 2 
H), 6. 97 (d, J = 2. 1 Hz, 2H), 6. 72 (d, 
J= 8. 8 Hz, 2H), 6. 41 (dd, J= 2. 1, 8. 
8 Hz, 2H), 5. 04 (s, 4H), 3. 03 (s, 3 H) 

10 13 C-NMR (126MHz, DMSO-d6, <5PPm): 17 2. 2, 

1 5 5. 0, 1 3 7. 7, 1 3 7. 1. 1 2 8. 7, 1 2 8. 5, 1 

2 8. 1, 1 2 8. 0, 1 2 7. 1, 1 2 2. 0, 1 2 0. 1, 1 
1 0.4, 1 0 6.1, 9 6. 3, 6 9.7, 2 4.3 



5tD#tt£>nfc5 0mLEOP77X3l:6-^>^M+W>F-;l' (2) 
20 (2. OOg, 8. 96mmol) , fb7kFn75> (2. 6 4mL) R 
t£Ml/X> (15. 2mL) *in^t, 3 8 tKliJn8&bfc. -DZf^T, 2. 82 



15 



Jt«052 




Bn:"S>SWS 1 



Et-Mg-Br 
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MlfiK^^'JAyaSH j;xf;H-rMS (3. 1 2mL, 8. 
82mmol) & 7 a-*»WTJn*.fc«, 5 5*0-6 CCT? 1 P6HW«#Pbfc. N 
1, 2 --> 5 £'DDTW$ H (7 30mg, 4. 0 6mmo 1 ) £ 
b;i/X> (4. 4mL) fc»#U ^omm* 7ftfr\-}TmZ-> t(D&%s&h 
J12L> (lmL) T?fe?£U t<DmmhMXrc&. 5 5*C~6 0*CT3 0#IW 

mwhtco z?>\z8.mM&wi&i oot~io 7 2mm&wi< 

M&mzh)VX.> (15. 2mL) 01 3%^bT> : EX , >A7K^ (1 7 

mL) £fln;L, M^T^bfco ^-©MMitiaU 
MWX>(2 0mLK h;i/X>:7K (1 : 1, 2 OmL) Rt&**/-;M2 
0mLX2) T0&i5fei*Lfcfk MffiTSMKT— E£fc<k 0> S 

&J0)¥^>\ : —)1> (3) £JR*1. 73g 

l H-NMR (5 0 0MHz, DMS O-d 6 , 6 p pm) : 11.50 (s, 
2H), 7. 63 (d, J = 2. 3 Hz, 2H), 7. 42 (d, 
J= 7. 3 Hz, 2H), 7. 37 (dd, J= 7. 3, 7. 
3 Hz, 2H), 7. 30 (dd, J = 7. 3, 7. 3 Hz, 
2H), 6. 97 (d, . J= 2. 1 Hz, 2H), 6. 72 (d, 
J= 8. 8 Hz, 2H), 6. 41 (dd, J= 2. 1, 8. 
8 Hz, 2H), 5. 04 (s, 4H), 3. 03 (s, 3 H) 
13 C -NMR (126MHz, DMSO-d6, <5 p pm) : 172. 2, 

1 5 5. 0, 1 3 7. 7, 1 3 7. 1, 1 2 8. 7, 1 2 8. 5, 1 

2 8. 1, 1 2 8. 0, 1 2 7. 1, 1 2 2. 0, 1 2 0. 1, 1 
1 0.4, 1 0 6.1, 9 6.3, 6 9.7, 2 4.3 



mMM 2 1 
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(3) 



(4) 



BnO' 




3x0tttt£*lfc3 0 0mLHOP77X3tf7-f >Y-r)VW (3) (3. 00 
g, 5. 4 2mmol) StfhM> (7 5. 3mL) %Mx.. 1 1 Ot^dSjQ 
5 IS&bfc. -O^X. 2, 3-^DD-5, 6-^>7/-l, 4 

;> (DDQ) (1. 3 7g, 6. 0 3mmol) ©h;VX>gi (4 8. 0m 
L) §1 5ftfri?Tl 1 0'C~1 0 WPX> (1 2mL) T? 

u ^(ommhiaxit. 1 o 8-c-i 1 ccTi^it^b^ 

10 fcCDT, 7 1«1?&£PU *&;-)V (1 3 4mL) fc3P*IHW»«*"C» 6 O^C 

B],'atiftU (1 5mLX2) T*WfrVtt. #&nfc»fi0# (2 

8 7 6mg) SN, N-^^fMM75 H (5 4mL) fc!»»U 9 5*0 

~i o 5v\ztiamvTimm&&vtz'&, m*t?4w&u — ««ffcb&. at 

15 iiLT> (1 5mLX2) Trtfef^bfc^, »&nfcjt6B# (3 0 

1 8mg) SvyWUT.Jj^v'h* (2 8. 3raL) fcM^bfco 6 0"C~7 0t; 
fcjpJ»LT±lEOH4**»*$*fc^ (13. 3raL), Ot^T 

(42. 4mU * 2 ^wi*»wtiip*.&^ 

20 —#*#Ufc. MUX, /^;-JKl5mLX2) T«e»«, MET. 6 
O'CT— fcfeJ&fS^ @#)<7M Z/\*—friJ)VJW—)l>Vimfc (4) 3^HfilS 
H (2 5 8 9mg, nS7%) TfHStlfc. 
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1 H — NMR(5 0 OMH z , DMSO-d 6 , Spprn): 11.26 (s, 
2H), 8.69 (d, J= 8.7 Hz, 2H), 7.54 (d, J 
= 7.3 Hz, 2H), 7.43 (dd, J= 7.3, 7.3 H 
z, 2H), 7.37 (dd, J= 7.3, 7.3 Hz, 2H), 

5 7.2 7 (d, J= 2.1 Hz, 2H), 6.72 (d, J= 8. 
8 Hz, 2H), 6.96 (dd, J= 2.1, 8.7 Hz, 2 
H), 5.22 (s, 4H), 2.96 (s, 3H). 
»£: *9 3 2 4'C (ftM&). 
HPLC 1^: 

10 ftWh^k YMC AM-3 0 3 2 5 0X4. 6mm, 4 0*0, 
UV=2 2 0nM, &A* lOtfL, 

^Sftffl: MeCN-O. l%U>R=(t=0 65:35, t=2 0 90: 
3 0), mm lmL/^ 



15 mMM 2 2 



(3) (4) 




£*$KftT, 3OOraL0^P77X3l:bJH> (7 5. 3mL) &tft* 
X-f >K-;M$ (3. OOg, 5. 4 2mmol) (3) 

7 OtfcMbt O^T, 2, 3-^nn-5, 6-^77-1, 4 
20 -^>y+7> (DDQ) (1. 2 9g, 5. 6 9mmol)©N, N-v 5 ^^ 

(2 4. OmL) £ 1 mW^Tia^tc^ N, N— 
^Jl/^Jl-ATS H (6. OmL) T?-t©$g£ifei£U J E'©iJfefflt'fejJP^.fc. 7 
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\z£Qfrffiir&tmn7bm£:is-c^tci<DT\ *?;-)i< a 3 4mn &2p# 

itj&U *$J-)V (1 5mLX2) T'fc&VtcWi. %z>ntz 

(4) ©msgnamfissn o. osg) -e#e>nfco 

2 3 



io &mimr. 8 ol^^icwk^ (28. 6kg) Rtftrx-oF- 

;M$ (3) (1. 50kg, 2. 7 1mol) BD^ £JS^#g©ft||£: h;PX 

> (3. 9kg) -e&#u ^©ifei&fcin*., ^®i«iioti:iait 

Tco -Z>~3^T. 2, 3-^DD-5, 6-^7;-l, 4 — > 
(DDQ) (0. 65kg, 2. 86mol) ©h;i/X>igf& (2 0. 8L) S 
15 1 Bf PeWtTfln*.^, Ml'X> (5. 2 k g) «©§g§£&#U ^©ife 

^Lfc[$j@i#$D]. ^©s^Ti^ffi^bfc^ ?t;®u h;ux> (1 
3kg) -m^ufco #e»nfc^fe@# (2. 07 kg) ^meet, 6otT 

20 — &3£^Lfc^ N, N-y^fMM75H (2 5. 4kg) fc»»U 

i o otc-i o 5"ccjniSbTi«nw«iisbfc. 2 5*csTriP*m*»ttT»3j] 

-^jt#LfcCtl>J^B#WE]oiijgUT, N, N-y/fJ^M75 F (9. 



BnO' 




OBn 
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8 kg) £.*9J-)V (8. 2 kg) -Cm$Vt&. 6 0^T?-*«jSll/fc. 
nZTitzn&Mfo (1. 5 1kg) ftS'jWWXtf^S'H (16. 7kg) \Z 

mmv, 6 o ±m(Dm^mm^^rcm. (5. 6k 

g), O^TafttfM >P-;k*JWr/-JMB»# (4) £@Hi (8. 0g) 
tbTiD^.. 6 0^-6 5 t CT*l^fF B m^UT!i^&B^$-&fCo S^fc* 

^y-;p (is. okg) *2i*roa»w-Tin*.&flk *©fi&*e miw«#b 
t, 2 5t;*-e#ipu -*ft#b&. »t. (12 kg) 7? 

msr. 6 0 kit— t. sflncoH-^^vz-M 

^ (4) ftSft&ffill (I- 2 9kg, W8 6%) C 3 F^CO^J 







MH (ppm) 


2 1 


A ; 


5 0 


2 1 


B 


10 0 


2 2 


C 


8 0 


2 3 


D, E 





mi^m : 
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>w>f— ;h* (3) igi;ot, 7mLM %>\<z, fsimx-momuxiy 

It. #6ftfcM5R*6ftfc^hU*A»fcK:^T, <^->ttfttt (CN~) (A 
DVANTEC (7H/t>T«^) S) fcT«j£Lfc. 

SlS60!l 2 4 



(3) (4) 




Ilk'X-f^H-M (3) (5 0 0mg, 0. 9 0 3ramol), 5%rt5W 
A-»* (3 8 4mg, 0. 18 lmmo 1) RtfHH>(2 2mL) 

*£BU S^^Jl/TJl^^F (4 0mL) *Jn*., ^JgttSatBUbjfc. #6 
ftfc»ift&i«^##n^h^77^-fc<k0#*rU l«Kb£*» (4) (3 3 
Omg, JRJ(K6 6fc) §^^X^v' KM t UT#fc. 



2 5 
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OH 



(6) 





CI 

OXOBn 



BnO \ OBn 
OBn 



BnO \OBn 
OBn 



2, 3, 4, 6-o-^h^^>^;i/-D-^;uatf^y-7. (5) (1 0 0. 

OOg, 18 5mmol) &2 3 £ C-CN, N-y^^JWAT^f t H 3 6 
0mLC», 9t:fc^bfe. %t>tltz.mmzmktt~)V (1 6. 2m 
5 L, 2 2 2mmo 1 ) £1 5 #f B 1Kfc>fc £#5* K^JpL. 2S££W:2 0"Cfc±# 

htzo nztifcmwc&s on\ztouv, lPffaMLfc. #£>n&i§»-i 

0tC?&m 10fiS%7Km^*U^A (&jl5 0mL) Ot^TK^ 

$L& 0 #£nfc7KJI£ t e r t-^JP^^JUX— (3 0 OmLX 10) 
io Tttaib7to SMW^^Mt tert -y^M^Kn— ^;H*-&t>*, 
^fP^TK (1 5 OmLX IE) Tife^U S6fc:7K (2 0 OmLX 10) 7? 
ft#Lfc. #5nfcIISijET-e3 5 0mLST*»b&. H©l-*cm 
-2, 3, 4, e-^h^^Vv 5 ^- 1 -^^r^-D-^Unfcf^y-X (6) 



15 



2 6 



# 
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CI 



(6) 



Bni 



nmw2 iT#e>ft*M' >h— ^* )v?v/-)vmmw u) (72. 0 0 g, 

13 1mmol) $ t e r t ^X-rJPe 0 OmLlCim 2 

5 -2, 3, 4, 6 -r h^^^yJl'- 1 -ft+v'-D-^ ^7/-^ (6) 
Z'StsmWt (3 5 OmL) Sin*., 1 OflflHUfcLfc. »5n&»«l:4 5 fi 
*5K7KKfl5*U^A**lft (3 0 OmL) Sin^-> 1 O^fWLfc. #Sfrl 
4 0li%7'J^7y h (Al iquat, S&ffifl® 3 3 6 (IS 
p°p^) t e r t -^JM^PX-^WM* CTU**7y h 3 3 6 (7 2g) 

10 * t e r t -^^PtWI'X-^ (1 1 0 g) fc»flPLfc»«D S2 2^W 
fr#T, #5*Kl»^> 2 3 < CT?6BfcWHI#U&. »&n&»»sfc#3 5 Ora 

ert-^WW-fJP (3 0 OmLX 1 H) T^^bfco t 

e r t -^)v^)vx.-^)vmtmm^mmt^t>it. 1 oii%^x> 

15 ^7K^ (3 0 OmLX 10) Tfife«£U ^T?7jc (3 0 OmLX 10) Tgfe 

-;m*# (7) ottft^ffi-r*. »e>n&»ts»ts» ^^ETi^cti 

^y-JI/ (2 2 5mL) SlISHWKfrfctK i^CtttS. #&*lifc!H»«c 
20 Sr-s^ftiS^ 4 5#Wft#T*. »fl***U t e r 
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t-^^^x-T^ (1 : 1) (4 0 0mLX2IU) T$5fc*H£> MJET2 

(7) ©tliJ9 9%^oL 

**JS^J(-^ffl bfcT U 9 V v V (A 1 iquat. Sftfift) 3 
3 6«, T;i/HU^^ ^-5Mt (Aldr ich Chemical C 
o., Inc.) KfiDJftflShU^yjJM^T^-^ATfftS. 



SIJS^J 2 7 




3 0 0raLt4g77^3|;am v hU X^/-;U3 6 m 

L*xn«. «j*t&^6 12, 13-^kKD-2, 10-^>yM+ 
->-13 - (0-D-2, 3, 4, 6 -TYJ-O-iyWV'ffrnldJS*/ 
)V) - 5H-OFP [2, 3-a] tfDD [3, 4-c] #;W\V-;i/- 6 
-*&)V-5, 7 (6H) -v?^-> (8) (6 7 0 mg, 0. 6 2mmol 
) ^AnHSTl^WT^. H«T5N-7KHI<fc#U#A*»* (8m 
L) £2 O0-J&>ttTilSTl/fc. rtj&^6 0t(Cb4^mi$b&tgST-S 
«#bifc. »6ftfc»6»iRfcMPX> (2 0mL) fln*.> ON 
-ift& (6 2mL) £3 0#£H;tT$fTU pH2. 6tLfc. £©Jtfi»i* 
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Cfh7Mh*077> (lOmL) *ft\X 6 P#MJ8#Lfc. tKH (T/f) * 
mM^llttlc (1 0mLX2E) , fi?Pftifi7lc (1 OmL) *eMB#c 

«e#U MzkM^MJ^A (5g) TttJftU StiSUfc. «EETW«I*«* 
Jltft«l1ttWE©BWfl5^«T**l 2, 13-^hKD-2, 10- 
5 ^>^t^-13- (/3-D-2, 3, 4, 6-^h^-0-^>> J ;i/ 

^3tl7;^) - 5H-OFO [2, 3 -a] #;WW-JI/- 5, 6- 

*?*)V&>mk*m (0. 6 3 g ; JR*8 5X) 

1 H — NMR (2 7 0 MHz, CDC 1 3 ) , d (p pm) : 1 0. 7 9 ( 1 H, 
s) , 9. 04 (1H, d, J = 9. 2Hz) , 8. 95 ( 1 H, d, J = 9. 
10 6Hz) , 7. 2 6 (3 2H, m) , 6. 17 (2H, d, J = 7. 3Hz) , 
5. 85 (1H, d, J = 8. 2Hz), 4. 89 (10 H, m), 4. 32 
(1H, t, J = 8. 9Hz), 3. 96 (6H, m) , 3. 13 (1H, d, 
J = l 0. 2Hz) 

i5 mmm 2 8 




-13- (j3-D-2, 3, 4, ^-T-Yv-Q—^yV^^nM^ J =/)V) 
-5H — f>HD [2, 3 -a] t)JWV/-)V- 5, 6 - s J%)Vi$ 
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(9) (1. 5 0g, 1. 4 1mmol)> N- (l-^^M^y^f JI/~ 
2-^>yM^>x?;Wkh , 7^> ^\5->i^mti(l 0) (6 0 9mg, 
1. 8 4mmol) SJtfN. N-W^7th75H (14mL) (DB^ 

5 2 6mL, 1. 84mmol) &i»T«> £©iIfln?3lltW«#U 

SlbT^.^JU=t e r t-^;W=X— xJV- (1 OmL) i7jc (7mL) SiP 

itiffi@*bT@W^tl (ID 

*H-NMR (2 7 0MHz, CDC1 3 , <5ppm): 10. 63 (1H, 
10 br. s), 9. 24 (1H, br. d, J = 9. 6Hz), 9. 16 
(1H, br. d, J = 9. 6Hz), 7. 5 0-6. 84 (4 2H, m), 

6. 20 (2H, br. d, 3 = 7. 6Hz), 5. 84 (1H, d, 
J = 8. 6Hz), 5. 33 (1H, br. d, J = 3. 0Hz), 5. 
21 (1H, d, J = 12. 2Hz), 5. 19 (1H, d, J = l 

15 1. 9Hz), 5. 16 (1H, d, J = 12. 2Hz), 5. 08 (1 
H, d, J-ll. 9Hz), 5. 08 ( 1 H, d, J = 10. 9H 
z), 4.96 (1H, d, J = 10.9Hz), 4.89 (1H, d, 
J = 10. 9Hz), 4. 85 (1H, d, J = 10. 9Hz), 4. 7 
2 (1H, d, J = 12. 9Hz), 4.68 (1H, d, J = 12. 

20 9Hz), 4. 6 2-4. 48 (4H, m), 4. 33 (1H, dd, 
J = 9. 6, 9. 6Hz), 4. 0 6-3. 7 7 (7H, m), 3. 72 
(4H, d, J = 5. 6Hz), 3. 04 (1H, d, J = 9. 9Hz) 
13 C-NMR (68MHz, CDC1 3 , Sppra): 1 6 8. 8, 1 6 8. 

7, 1 5 9. 4, 1 5 9. 3, 1 4 3. 2, 1 4 2. 9, 1 3 8. 
25 0, 137 . 9, 137 . 6, 136 . 9, 136 . 8, 136.. 

6. 1 3 6. 0, 1 3 0. 2, 1 2 8. 7, 1 2 8. 6, 1 2 8. 
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c 

t> » 


19 8 

i O . 


» 


1 ? R 

X £i o . 


<-> > 


12 8 

-L (J U • 


2 


12 8. 


2, 


12 8 




1. 


12 8. 


0, 


12 7. 


9, 


12 7. 


8, 


12 7. 


7, 


12 7 




6, 


12 7. 


5, 


12 7. 


4, 


12 7. 


3, 


12 6. 


9. 


12 6 




6, 


119. 


4, 


119. 


1. 


118. 


0, 


116. 


9, 


116 




7, 


116. 


1. 


110. 


4, 


9 6.7, 




9 6. 3, 


8 5. 


8, 


8 


4. 


7, 8 0 


• 9, 


7 7. 


4, 


7 7.2, 




7 6. 0, 


7 5. 


9, 


7 


5. 


4, 7 4 


. 9, 


7 3. 


9, 


7 3. 3, 




7 3. 2, 


7 0. 


7, 


7 


0. 


4, 6 9 


. 9, 


6 9. 


8, 


6 6. 7, 




5 8. 7, 


4 9, 


4, 


3 



0.9, 2 7.0 

10 

mmm 2 9 




3EJ6092 7T#S*lfcl 2, 1 3-S?fcKD-2. 10-^>^^> 
-13 - (0-D-2, 3, 4, 6-xh7-o-^>^;u^;u3tf^/^;u) 
15 -5H-OFD [2, 3 -a] #;Wt'/— 5. 6 -Vii)Vtf>WtM&*S 
(9) (1. 3 0g, 1. 2 3mmol)> N- ( 1 vJM'^v'^Jl'- 
2-^>v;m^i?JW tP5y> ty^'JSIfi (5 9 9mg, 1. 
5 9mmol) RtfN, N-^fmh75F (12. 3mL) (f)M&m 
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4. 1/iL, 0. 2 5mmol) SiTFSfc* ^<DUgX 1 6!$P3S#U ftfi 
l:?&S!l/t/?;V= t e r t -^^;i/=x— r-Jl/ (2 5mL) £tK (6. lm 
L) £in*.fc. %«JH*»«bT7K (5. 2mL) "e4l3ifci*«, «E»v^* 

*fT*£. attft-&«J (ID (1. 50g. JR^9 2%) SjgRtbTUfc. 
atellJMi©BAWfe^#l (11) ^ V)VBt&WMm**> 

?\>)v<D ; r—!7ifi,MMm2. sommk&m&^nt— gtu&c^e., 1 2, 

13-^fcKO-2, 10-^>S?****>-6-N- (1— 
~>^5^-2-^>i?;l^^X3^K73y) -13 - (|3-D-2, 3, 4, 
6-f h7-0-^>^^3tf7 /S'/W -5H — r>KDC2, 3-a] 
t!DD[3, 4-c]*;WV/— ;W5. 7 (6H) -zt^ytmfeLtco 

mm 3 o 




^092 7T?#5tlfcl 2, 13-S>fcFO-2, 10-y^M*-> 
-13- (jS-D-2, 3, 4, 6-fb7-0-^>»;V3lf7;>'Jl') 
-5H-OKP [2, 3-a] f}JWVJ—)V- 5, 6 

(9) (1. 3 0g, 1. 23mmol), N- ( 1 -^y s J)V^-y^)V- 
2-^>yW*vifJW tFr^> t/ya^H (5 9 9mg, 1. 
5 9mmo 1), ffi&Vif^VJ* (1. 4 8g, 12. 3mmol) S^N, 
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N-^^SH/T-fehTS H (12. 3mL) ©S^ft&JKStb^ 
4 5t;STinS»Ufc. h U X?;i/7 5 > (4 4 6 /iL, 3. 2 0m 

mo 1) £SST«. ^O^Tl OttMilttU Sfitl^U^WNt e 
r t -r/^Jl^X— fJK2 5mL) £zK (6. lmL) *fln*., 2NttK(l. 
3 4mL) CT*ISpH3. 5l~PIi5Lfco *r«Ji*$H0tbT* (5. 2m 

«ftj'D7hjf77^-KT^«ftSt, a«Mb^» (ID (1. 50g, JR 
$92%) ^ttUT#fc. 

**Jfc«©Sttfls*« (11) ©WB»*«»^^^ h^RtftSS^MJR^^ 
9 hiVOT—Pifi* 8©@Wft'pi0^tli-tl/fcC<!:^6, 1 2, 

13-^tHo-2, 10-^>^W>-6-N- (1-^>> J ;1/^ 

-^>^M^~>XW5y) -13 - (/3-D- 2, 3, 4, 
6-^h7-0-^>~S)Vt7)l>n¥y /i/)V) -5H — f>Kn[2, 3 - a] 

tf d □ [3 , 4-c]*;wt»/— ;u5, 7 (6H) -i?*>tmi£vrc. 
mmm 3 1 



(13) d4) 




1 0X^7^fA-»* (5 011%, 1 1 2 g) *zk*SsJn£J&«gfcA 
OViT, 12-13-D- (2, 3, 4, 6-fb7-0-^>^MW 
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Vy/lsM-l 2, 1 3-S?fcKn-2. 1 0 -*>«>5?Jlrtt?s- 6 - CC(2 

-^>>?;^+^-i- ("*>5>;M-*s/*3 l ;W x^;i/) 75/) -5H- 

-T>KP (2, 3-a) tfDD C3, 4-c) J3)WV/—)V- 5, 7 (6//) 
-i^t> (13) ©fh7tKD77>i«(17 5g/lSE 6. 4L, 
1. 12kg), -fy^D/V-JK7. 9D&XK3N-HC 1 (2 2 4mL) 
£Att, 4 0'CT7}c^lE4 Ops i T*bV*»#T, **©!RJR**s, Sifc± 

©ii o % tfc%%.-c 4mm~ 1 4mm*mw<tim]fc%:?T?2iOo nzntcRffc 

mm&2 5*CK:#3PU solka floe (V;W7n-^, liiSi) 

;l,-^h7h Hn75> (3 : 2) (3LX1|hI) TSfc#-T3. #£nfcitJ&&. 
£>*iSfe$i£-&fc>-t!\ 1M hUX^JWT5> — fV7"D;V-^« (156 0 0 
mL) TpH2. 5 tbfci, 7k (4. 0L) £2jn*-3, ft&ftfc»»c£:fc& 
BETTM#7. 5 L iftSStlitS. $ < V 7"D/V-^-* (4 : 

i) (6. 5D zmmistztf*. mm&MMv. 3n^yyn/v--iv (*59 

L) *#«&U 5.0f£»£$J7. 5Ll:^^5. *»§IS2 0Xw/vX 
:/o/\v-^5 0mLKH»l/r, &&n& 7 0tT?miBI««fU -fv/n 

nj—jv (5. ol) si. 5^(cfefco^jni/7to nz>nrcmm&7 on 
unj-)v (i7D £#ysb&^£*mj£TT*§&iu 

§3w/v%tt5. »5tlfc»»8E£7 0"CT?3~6l$ra««M£, 2 2"C(C 

jfcwu i«riw««f"r*. #&ttfcMW***»u #e>nfc^— *£-rv:/ 

D/V-^ (2. 5L) T&*£U OVVT?**/— * (1. 5L) 
*§€>ftfcdr-*£«JBET3 8Xl-V6mm®,m'Zt. *V/>5>fi©ttJl*«»6 
tl-5. ^©fItt9 9%£Jl±^ «8 0%K±TS§. *l^>^fiO«g* 
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*#BIK&WW0 9 5/3 0 6 8 2 <D$mM 6VBJKL<Dfc&mt.— gtbfcC t\Z 
«fcD, *mMW<»Em\&® (1 4) £l 2, 13-ykFD-2, 10-y 
tHD*^>-6-N- (1 - kh'D^>^-2-t KD+>/xf^75 
7) -13- (B-D-#)VU)d7S>')V) -5H--OKD [2, 3-a] 
5 hfnn [3, 4-c] #;W\V-;!/- 5, 7 (6H) -> ? ^-> < i:|ll^bfco 

#&t#^A:YMC ODS-AQ (2 5 0X4. 6mm) 

: 1 . 5mL/^ 
$ttii$Efi : 2 2 8 nm 
10 &mm:A=o. 1%H 3 P0 4 -zK 

&AS : 1 0 u L 
iU^*Sg : 2 5*C 

15 3 2 



xni:, 3 6 - (2 -tfau^^tf-;!/) ~ho^>if 

> (1. 0 0g, 3. 0 8mmol), 5%n^A-*-#>t* (6 3. 5 
20 mg, 0. 0 3 0 9mmol), 4Hft^«iUT»K« (II) (5. 6mg 
, 0. 0 3 0 9mmo 1) Wrh7tFD77> (20mL) $J)D^., 7j(i 

bfeo it?^t^s^-*> ffsn^M^ (79. 8 3g) zmmwifcz 
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2 c) #6 6 1mg (JK^9 6%)> Rtf»J£j&4ft0 6 - 1 h'D+H > H— Jl/ 
(3c) ^2rag (WO. 6%) T»6tlfc. 



5 6-^>v J ;U5r+W>H— JU: 

1 H — NMR (5 0 0MHz, DMSO — d 6 , Sppra): 10.90 (b 

r. s, 1H), 7. 49 (d, J= 7. 5 Hz, 1H), 7. 

44 (d, J= 8. 6 Hz, 1H), 7. 40 (d d, J= 7. 

5, 7. 5 Hz, 1H), 7. 33 (dd, J= 7. 5, 7. 
10 5 Hz, 1H), 7. 21 (br. dd, J= 2. 4, 2. 4 H 

z, 1H), 7. 01 (br. m, 1H), 6. 77 (dd, J 

= 1. 8, 8. 6 Hz, 1H), 6. 36 (br. m, 1 H), 

5. 12 (s, 2H). 

13 C-NMR (126MHz, DMSO— d 6 , 6 p pm) : 154.7, 
15 138.0, 136.8, 128.7, 128.0, 127.9, 1 
2 4. 4, 1 2 2. 5, 1 2 0. 9, 1 1 0. 1, 1 0 1. 3, 9 
6.3, 6 9.9 



6-fc HP^H>HI/ : 
20 'H-NMR (5 0 0MHz, DMSO — d 6 , fippm): 10.68 (b 
r. s, 1H), 8. 88 (br. s, 1H), 7. 33 (d, J 
= 8. 4 Hz, 1H), 7. 12 (m, 1H), 6. 7 9 (m. 
1H), 6. 56 (dd, J= 8. 4, 1. 5 Hz, 1H), 6. 
3 0 (m, 1H). 

25 13 C-NMR (126MHz, DMSO-d 6 , Sppm): 153. 7 
8, 1 3 7. 9 0, 1 2 4. 0 0, 1 2 1. 9 0, 1 2 1. 1 7, 1 
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1 0. 3 7, 101. 7 5, 97. 36. 



1 3 3 ~mmM 3 5 

jkx$&mk&®}iisxwm.fk (i i), mwi-ytDv (id, x«7-fe^ 

;WT-fe h >*3/w h (ill) ©#ffiT-e> 2- (2-tfDU>?-;Pb*-;p) 



nO H2 " 5%Rh/c 
no 2 ^IHb^-^ 



CO 



(2d) 



10 ^3^ 



## 


5XRH/C 
(fcfflS) 




susmn 




33 


ImolX 


Fe(0Ac) t 
(ImolX) 


31 mm 


88 


34 


3mol% 


Ni(N0 3 ),-6H ! O 
(20mol%) 




82 


35 


ImolX 


Co (acac) 3 
(5molX) 


38 mm 


85 \ 



15 



^m^ti 3 6 ~mmm 3 8 
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3 2tmm\z\^x, #$B8©ftMfcT**. 5%wyi*-%-#>B 

R^II^itlTM (ID, ffim-yfrJl' (ID XU7±^)V 

7-th>M^rVVh (III) £/B^T, 3-^>v 5 J^^->-2- (2-kf 



jz^O H ^- 5%Rh/c 

NO, 



10 £§4^ 







53SRH/C 




mm 


(A) 

m (%) 


ft^fc (B) 
ft* (%) 


3 6 


lDOlX 


Fe(0Ac), 
(ImolX) 


3 urn 


8 3 


5 


3 7 


3nol% 


Ni(N0 J ),-6H,0 
(20mol» 




88 


6 


38 


lmol% 


Co(acac), 
(5nolfi 


3 8 BID 


8 0 


3 


H»J3 


3nolZ 


mat 


1 6 7 m 


43 


3 8 



'H-NMR (5 0 0MHz, CDC1 3> fippra): 8. 12 (b 
r. s, 1H), 7. 49 (br. d, J= 7. 5 Hz, 1H), 
15 7 "4 (br. t, J= 7. 5 Hz, 1H), 7. 3 7 (m, 
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1H), 7. 14 (dd, J= 8. 0, 7. 8 Hz, 1H), 7. 
10 (ra, 1H), 7. 04 (d, J= 8. 0 Hz, 1H), 

6. 77 (m, 1H), 6. 64 (d, J= 7. 7 Hz, 1H), 
5. 28 (s, 2H). 

5 13 C-NMR (126MHz, CDC 1 3 , fippra): 1 5 2.8 8, 

1 3 7. 9 4, 1 3 7. 6 6, 1 2 8. 8 1, 1 2 8. 0 5, 1 2 7. 6 6, 

1 2 3. 0 0, 1 1 9. 2 3, 1 0 5. 0 2, 1 0 1. 4 6, 1 0 0. 4 0, 
7 0. 2 7. 

10 4-kFQ+H>h'-Jk 

'H-NMR (5 0 0MHz, CDC1 3 , 6 p pm) : 8. 19 (b 
r. s, 1H), 7. 13 (m, 1H), 7. 06 (dd, J= 8. 
0, 7. 6 Hz, 1H), 7. 01 (d, J= 8. 0 Hz, 1 
H), 6. 62 (m, 1H), 6. 54 (d, J= 7. 6 Hz, 

15 1H), 5. 22 (br. s, 1H). 

13 C-NMR (126MHz, CDC1 3 , <5 p pm) : 1 49. 0 8, 
1 3 7. 8 6, 1 2 3. 1 8, 1 2 3. 0 3, 1 1 7. 6 4, 1 04. 
3 7, 1 0 4.2 9, 9 8.9 1. 

20 mmm3 9~mmM4i 

^xf^mt^mthxmmm u i>, mm~ytr)\> (in xut^jv 

7th>i3/Uh (III) £/|^T, 4-^>^)M-3rv'-2- (2-t! 
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BnO. 




H 2 -5%Rh/C BnO 



NO, 



xx> + HO xx> 

H H 



(C) 



(D) 





5S6RH/C 

mm<Mo\%) 


{mm 


mm 


ft^* (C) 

m (so 


(D) 

m (x) 


3 9 


lmo 1 % 


Fe (OAc) 2 
(linoUS) 


9 m 


99 


1 


40 


3mo 1 % 


Ni (N0 3 ) 2 - 6H 2 0 
(2 0mo \%) 


23m 


93 


0. 4 


41 


lmo 1 % 


Co (ac a c) 3 
(5mo 1%) 


1 5PSFfl 


96 


3 


mm 


3mo 1 % 






86 


14- 



5 — "^SW^W > H— )l : 

X H-NMR (5 0 0MHz, CDC1 3 , 6 p pm) : 7. 92 (b 
r. s, 1H), 7. 44 (br. d, J= 7. 5 Hz, 1H), 

7. 3 6-7. 2 6 (m, 2H), 7. 17-7. 15 (m, 2H), 
10 7. 0 3 (m, 1H), 6. 9 2 (dd, J= 8. 8, 2. 4 H 

z, 1H), 6. 4 2 (m, 1H), 5. 0 6 (s, 2H). 
13 C-NMR (126MHz, CDC1 3 . 6 p pm) : 1 5 3. 6 4, 
1 3 7. 9 9, 1 3 1. 4 5, 1 2 8. 8 2, 1 2 8. 5 3, 1 2 8. 0 

8, 1 2 7. 8 9, 1 2 5. 3 0, 1 1 3. 2 9, 1 1 2. 0 6, 1 
15 0 * 32, 102.59, 71.26. 
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5-t Fn*W>F— : 

1 H — NMR (5 0 0MHz, DMSO-d 6 , 6 p pm) : 10. 76 
(br. s, 1H), 8. 61 (br. s, 1H), 7. 24 (m, 
5 1H), 7. 21 (d, J= 8. 6 Hz, 1H), 6. 89 (b 
r. d, J= 2. 0 Hz, 1H), 6. 65 (dd, J= 8. 6, 
2.0 Hz, 1H), 6.2 7 (m, 1H). 

13 C-NMR (126MHz, DMSO-d 6 , <5ppm): 151. 4 
2, 1 3 1. 3 8, 1 2 9. 3 0, 1 2 6. 3 7, 1 1 2. 5 0, 1 
10 12.20, 104.76, 101.12. 

mum 4 2~iwii4 4 

jz. ^.zs^mh^ii^xmmm an, mm-v*-* on xttrttjv 

15 7±h>Wtn;VVh (III) *ffiV>T, 5 -H/VM^s- 2 - (2-tf 

&kt©jb6 

«0S5KJfc^ JfiSiR*Tf6-^>5?;i'*=^W>H— Lfrt>> M£j$ 
20 6 - fc Fn* W > F— ;U©£jfc*Sft<*ll*.* £ £&°V&fc. 
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SUM 

m 


535RH/C 

mi 


(mm) 


Km® 


ft^ft (E) 
(%) 


(F) 
«* (%) 


42 


lBOlS 


Fe(0Ac), 
(lnolS) 




9 6 


0. 6 


43 


3molX 


KKNO^-BHjO 
(20mol%) 


2 3PSP.3 


9 0 


1 


44 


lmolX 


Co(acac), 
(5molS) 


1 5ttm 


94 


3 


mm 


3mol2 




4 2ftH 


55 


34 



mmm4 5 




731:, -hD^>t*> (3 7 9mg, 3. 0 8mmol), SfitW^ 
^7i-;i/X-fJV (5 6 7mg, 3. 0 8mmol), 5%Di?7A-*-^ 
>i&*(6 3. 5mg, 0. 0 3 0 9mmol), ^(Mfc^ftibTfftt (I 
I) (5. 6mg, 0.0 3 0 9mmo 1) &tffh5kHn77> (2 OmL) 
£Jn*.> 7jc^#H^Ttbfe. *©«»*ftWTT, HRWim 3fc- 
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h^77-f-l:<kD»tft5t, 7^U> (A') Wi2 4 7rag (»8 
6%), ®iRSnfc3£Sl©^>^JP7xr:;Px— ?;U*««ai5 0 3mg (HJiR^s 
8 9%), il7n$tifcSM<D^xy-;i/ (B*) Wl4mg OR* IK) T# 

10 5fc, R^JR^*tUT»»tt (II), (ID, Xte7-fe5f 

;k7th>inmh (iii), ^fflv\ sitbttt^>i;j!/7i-;i/x- 

15 
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*7» 





5*Rh/C 






ft* (A') 


m (B') 


46 


3mol* 


Ni(N0 3 ),-6H,0 
(ZOmolX) 


1 6 en 


8 6% 


3 2% 


47 




Fe(0Ac), 
(lnolX) 


1 6P#S 


8 6% 


1% 


48 


lnolX 


Co (acac) 3 
(SmolX) 


1 earn 


8 5% 


1% 




3molX 




1 6 3m 


64% 


27% 


JHW97 


lmolX 


ttJBtff 


1 6 era 


6 2% 


15% 



JRsp (A') tt, T-»J>©iR*T»*. 
JK^ (B') tt, 7i/- ;kO«*"C*«. 



5 &J60i4 9~?Efi60g5 1 

StfM^itlTSW (ID. ffiM-y>r)l> (II), T-fe^Jl/T 
•feh^Bfes/Wh (I I I) *fflv», a£KtUTtt*DP^>-if>&ffl^TS 



# 
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(D'> 



^8^ 



mm 
m 


5!tRh/C 


mam 






m (d') 


49 


3IDD1Z 


Ni(NO^,-6H,0 
(20mol« 




9 1% 


24% 


5 0 




Fe(OAc), 
(lmolX) 


1 


90% 


4% 


5 1 


lmolX 


Co(acac) J 
(5molX) 


1 6 en 


94% 


3% 


mm 


3molX 






10% 


78% 


mm 


lmolX 




1 6*m 


65% 


33% 



JRJp (C) 7;'J>0W?«5. 



JR^ (D') te> ^>if>0iR^sir&3e 



HWJ 5 2 5 4 

*, S^Ift'&tlibTSii (II), «K=y^r;U (II), XteTW 
^7th>i3;mh (III) fcjflt^ SHtLT»^>X7;kTkHSffl 
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^ H 2 -5%Rh/C 
+ + 

^cho a CHO ♦ (Xoh -» 



5 19^ 



mn 
m 


5XRh/C 




mm 


m (e') 


W (F') 


52 


3molX 


Ni(N0^j-6H,0 
(20molX) 


1 6 $19 


8 3% 


16% 


53 


lmol% 


Fe(0Ac), 
(lmolX) 


i6i»m 


94% 


7% 


54 


lmolX 


Co(acac), 
<5molX) 


is Km 


8 1% 


8% 


ftttWlO 


3molX 




i mm 


6 5% 


56% 


mm i 




«8*T 


: 16 em 


92% 


29% 



f^m (E ') H> T-U><D«Tr&5. 



JR* (F') ^>^JPT;m-JP©«R*1?**. 



HMW 5 5 

10 
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^ + ^ H 2 -5%Rh/C + ^ 

^"N0 2 + ^^OBn ^mit-S 1 ® ^^NH 2 ^^OH 

Xnl;, xhD^>-fc?> (3 7 9mg, 3. 0 8mmol), ^>^7i-Jl' 
X-x;P (5 6 7mg, 3. 0 8mmo 1 ), tfO U 5» ( 0 . 2 5 7mL, 3. 
5 08mmolK 5 5Sn^A-*-#>i* (6 3. 5mg, 0. 0 3 0 9m 
mo IK ^i^»itTSilc (I I) (5. 6mg, 0. 0 3 0 9mmo 
1) mSy-hytY-uy^y (20mL) Tfc^B^TFtLfc. ^© 

SffiBttSMT, 5B£IW«#bfc«, t^Ttl, -«»#Ufc. 

>J >«tJR*2 5 2mg (JR*8 8%), ^>vMP7 xx;i/X-7-;l^M7G3*lfc 

ii4Dfc7iy-;i/^tiimg (Wo. 4%) -e#e»n^. 

Hffi^tl 5 6 ~«0U 5 8 

&rJC^JR^-&*tbT»K« (II), mM~vtr» (II), X«7W 
;i/7-kh>i?=iA;i/h (I I I) £JBW S bTfcfnU^>£2in*- 



20 



f^jl H 2 -5%Rh/C + (^1 

^^N0 2 + ^S)Bn #Jl1b£t] ^^NH 2 ^^OH 

O(G') (HO 
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## 


5WC 


mm) 
75 > mm) 


l«ttH 


W (C) 
:% 


ft* (H') 

: % 


56 


3molZ 


Ni(N0^-6H,0 (20molX) 
tTPU> J > (131) 


5^ 


90 


8 


5 7 


1 BIO 12 


Fe(OAc), (lmolX) 
enU5» (HI) 




88 


0.4 


58 


lraolZ 


Co(acac), (5mo 1 X) 
tfD'JS?> (131) 




94 


6 


ami 2 


3molX 




5BffS! 


86 


42 


H*M13 


3mol% 


\Zu»V> (ill) 




92 


20 


mm 4 


lmol% 


bTnUi» (13ft) 


5«n 


91 


1 4 



W (G') «, 7— U>CDJR*T*5. 



(H') fit, 7i;-MWtl5. 



9mm 5 9 



BnO NO, 



H 2 -5%Rh/C 



BnO^^NH 2 + HO^^NH 2 
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XHiz, Z-1>V)Vtt*s— hD^>-tf> (7 0 6mg, 3. 08mmol)« 
HD'Jy*> (0. 2 5 7mL, 3. 08ramol), 5 % U^&-ji—#>m 
7fc(19 0mg, 0. 0 9 2 4mmo 1 ), ^Mb-a-tlt^T^n^y^ATK 
5 fn^l (II) (179mg, 0. 61 6mmo 1) H5tHD77> (2 

OmL) £JnA> zK*M»T£U&. -tOBMacSMTf, 2. 5B#fa&# 

^7W-fc=fcD##ff ^t. 3-^>> f ;i/^'>T^U>^iR*5 6 5mg 
10 0K*9 2X), 3-kHD^>7n'J>Wi3mg (JR$1%) 

mmm 6 o ~^jg^j 6 6 



XX " 2 ' Rh/c XX + XX 

r-\ d') (JO 

15 hjs^j 5 9 1 L/T, &m<k&® h. vxmwtm. (in, w- ? ^ ( i 

I), X\t^)V7±h>Wt=l/VVh (I I I) £fflV>> S7t«3l7C^^ffofeo 
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*i 1* 





55!Rh/C 


mm) 






w 
(I') 


(J*) 


6 0 


3molX 


Ni (NO,), -611,0 
(20oom) 




is era 


92 


2 


6 1 


3molX 


Hi0i0P,-6H,0 


llfi 


Z.SBPQ 


9 2 


1 


62 


3molX 


Ni(N0,) 2 -6H,O 


3 Si 




95 


0. 5 


63 


lmolX 


Fe(OAc), 
(loom) 






92 


0. 8 


64 


loom 


Fe(OAc), 
(loom) 


131 


2.SBH 


98 


0. 5 


6 5 


loom 


Co(acac), 

(5oom) 




33 en 


89 


0. 6 


66 


loom 


Co(acac) 3 
(5oom) 


131 


mm 


9 1 


7 


mm 5 


3oom 






15 TO 


7 6 


1 1 


mm 6 


3oom 




131 


2.5PSH 


79 


1 5 


mm i 


3oom 




331 


2. 5 I^fPhI 


8 6 


14 



JR* (J'): 3-bHn+5^T— U>©JR*T?**. 

5 ^*<b^*tbt:**, -<^m x\$nsvvh)&&m^T. «jtt«7cs^ 
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^SS^J 6 7 ~ 6 8 

*, I^I^HtbTSl^ (II), WK-y^r;U (II). XttT-fe5" 
JV7th>BSn/^l/h (I I I) Sffll^ SUtl/TteT^l^ (K') £Jfltr> 

r-u>3i^«7c$nfc»H (x^;^>-tf> a')) misst 




H 2 -5% Rh/C 




+ 



+ 





+ 
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mi 2*. 





5XRh/C 


(ftJU) 




Jfc$ (K') 


m (l') 


68 


iBOlX 


Fe(0Ac), 
(lw\%) 


i 6 KB 


80% 


98% 


69 


lmolZ 


Co(acac)| 
(5nol» 


1 6 KB 


89% 


99% 


MM IS 


3molX 




1 6 KB 


3 1% 


93% 


mm 9 


iMOlX 




1 6KB 


7 3% 


98% 



JR* (K') Rt, 7^U>©«*T?*«. 
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-if sfc © tS H 



1. 



« [XIII]: 




pan] 



R'O' 



I I] : 



jgu [xii] T^$n^-f >K-;wb^x«^-© 

CXI]: 



g£^T] ?^WT^^5A^n7-1' b\ X«— J&5£ [X] : 




R c MgCI 
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R d MgR d 

S^*~>tfAfc^«££JfcSii:fc«, -JRS: [IX] : 



Y DK] 




T?*Stl5-7K 5 TO«tS«StT, -«5fc [VIII]: 



Y [VIII] 




u o^T?»6n&-iRa [viii] «n5fx-<> 

H-;Wb^*Xtt-t©«lSHatbT, — jR^C [VI I] : 



• 
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Y [VII] 

N N^O 



t3v>-c»sftfc-«5S; [vin ^^n^^Wf^os^. [v 
n : 



R s O \ OR 3 
OR 4 

■HRS [V] : 



5 



x i [VI] 




10 




R 5 0 \ OR 3 
OR 4 



[5£ + , R\ R 2 > R\ R\ R 5 R^YH MfB©j§C*£^T] Tf*$n5ft 
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PCI7JP2003/010672 



;e©i&£, s^t-mslt, [ i v] : 

[IV] 



OR 4 

Kf, R 1 , R 2 . R 3 > R 4 R^R 6 tt, MIB©ifti***-r] T?*Sn*fc^« 
[III]: 
jdr 6 [ni] 



-&!®}£KmZ J t£Z>Z.£\z&r>^ — ^ [I I]: 

^,OR 6 






R 5 0 \OR 3 
OR 4 
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[5S>k RK R 2 > R 3 > R 4 > R s > R 6 &tf R^iiiufEOlci*^^ 



mm. 

2. D^^^i^ P5?«>A-K*, dv^A-T^S^. UzSVA- 

mm i «»ciB«o«Kfiffi. 

3. &mfc&®ifi, -vtDV (in «c (i i) it^m. ft (ii 

I) ffr&ft, nAVt'h (ID fb-&teli3/tj^ (ill) 

4. =.y$r;Ml I) -ffr&fc* ftdi) <b-&#K » (I I i) its®, 3 




OH 
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JVV h ( I I ) fc-gyoXte^rtfr h ( I I I ) tt&VMfi* N i B r 2 , N i (N 
0 3 ) 2 , Ni (OCOCH3) 2 , FeBr 3 , FeCl r FeS0 4 , FeC 
1 3 , F e C 1 3-S i 0 2 , Fe (OCOCH 3 ) 2 , Fe(II) 7T-JViI> 
CoBr 2 s CoCl 2 > 




5. R 1 , R 2 , R\ R 4 > R 5 » R 6 R^R 7 ^>^ST&3£££^lfc 
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6. -H25£ [XI] Tt^T^i/^A^D^^F^ IfK^J' 

5 7. [X] T£$ft*T^*->£A<ffr&*rt*y (n-y^w 

i/^A, 5> (s-^;U) in-f^M (s-^M -*tf* 

io 8. -HRSC [IX] T«Sn*^KSHflS^«38*» -HR*: 



9 . Y^fMT?$5 c ££4#&£-r3fi3£©$&Bfii i mzmmommm. 

1 0. X a ^v^-i7mTfe-g>^<i:S#a<hT§it^©«Bffl^l^^lBm©M 

20 

1 l. *^^U>^^ffiF^ii»^©# ; fiETT^5£t^#m«J:1-«.if^© 

mmm 1 :3ttfBs8s©§«m 



Y 



[IX-a] 




• 
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S5 



1 2. 



-HK55 [XIII]: 




[XIII] 



R'O' 



[XI I] : 



15 13. — jRaS: [XIII]: 



10 



[XII] 




R' 



[xni] 




[5£+, R't47Kfil*©«SI3i£*, R a WR b te. H-XHa&5WTfcJ:<. 
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1 4. [xii]: 



[xm 




ft, HKS: [XI]: 
[XI] 

R c MgCI 

15 Sft^T] ti^nST^i'^A^n?^ b\ — [X] : 
R d MgR d 

R d tt, KSHK 1 - 7ffl©7;WNIXtt7xrjkSSSt] TSc£*l 
57^'>9Aft^K tt*Ol, Xtt— [XI] T?S$n«7^ 
20 ->9A^oMHRMS [X].T?*3ft£^*^9A<ffr&*)&»&fc*ffl 
fMh*KJfctfc — «S; [IX]: 
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Y DK] 




5 jRf] T^^nSYWS Hft^tS«$tT, [VIII]: 

Y [VIIU 




10 Ja^o 

1 5 . -HK5S; [ I X] -eSESti*'? W 5 h*ft^^, HK5S : 
y PX-a] 
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1 6. -JRjSCV III] 



y [vm] 




Y [vm 




17. #Stt»«ts&«^>^>> WPXX ^/P> (o, mXttp), X5^;P 
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EH ffirfj uS 

1 9. $&CT5>* < &tf^fcS«F*i:"rs»*©«Sia«l 8£KlBE80zlc 

2 0. □ ^Aft'&t^ nv"i7A-^m> nW&-7)l$.1-* Di??A- 

Big i 8 mx\tm 1 9 E£ia*©#*»flnRjfcJiftHi. 

2 1. (id tt&m* ft(n) * (i i 

i) tt&m. njvvv (ii) fls-&«xtt3/x;ph (iii) <b-&«n?*5£ 

2 2. 75>*J, »2Xtt*3»75>T?**Jl4:&1#«i:"r*W*©«iB 
2 3. 7 5 fcfO>JS?X ^'J^X S>*3\>U75X ^Xf;l/75 

2 4. (ii) ik&W. t (ii) ft (i i i) ikGto* 

n/t;U h ( I I ) tt&mjUA=VVV h (III) ffr&ftfl*, NiBr 2 , N i 
(NO,) 2 , Ni (OCOCH 3 ) 2 > FeBr 3 , F e C 1 2 , FeS0 4 , F 
eCl„ FeC 1 3 -S i0 2 > Fe (OCOCH 3 ) 2 , F e (II) 7^-)V 
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, CoB r 2 , CoC 1 2 , 



H 3C^ CH3 
H3C^ CH , 



Ni 



J 2 



Co 



J 2 



Co 

J 3 Xtt 



Fe 
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This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 

1. Q Claims Nosj 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. Q Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



3. | [ Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 
(See extra sheet) 



1. [_J As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 

claims. 

2. | | As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3. | | As only some of the required additional search fees were timely paid by the applicant, this international search report covers 

only those claims for which fees were paid, specifically claims Nos.: 



4. | x { No required additional search fees were timely paid by the applicant. Consequently, this international search report is 

restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 
Claims 1-11 
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[ ] No protest accompanied the payment of additional search fees. 
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Continuation of Box No. II of continuation of first sheet (1) 

Claims 1-11 (hereinafter referred to as "invention [1]") relate to 
a process for producing the indolopyrrolocarbazole derivative 
represented by the formula [I] or a salt thereof from a compound represented 
by the general formula [XIII] or a salt thereof as a starting material; 
claims 12 and 13 (hereinafter referred to as "invention [2]") relate 
to a process for producing an indole compound represented by the general 
formula [XII] or a salt thereof from a compound represented by the general 
formula [XIII] or a salt thereof; claims 14 and 15 (hereinafter referred 
to as "invention [3]") relate to a process for producing a bisindole 
compound represented by the general formula [VIII] or a salt thereof 
froman indole compound represented by the general formula [XII] or a 
salt thereof; claims 16 and 17 (hereinafter referred to as "invention 
[4]") relate to a process for producing a compound represented by the 
general formula [VII] or a salt thereof from a bisindole compound 
represented by the general formula [VIII] or a salt thereof; and claims 
18-24 (hereinafter referred to as "invention [5]") relate to a catalyst 
for hydrogenation. 



The processes of the inventions [2] to [4] differ considerably in 
the substance to be produced and the means for treatment employed- There 
is hence no "special technical feature" among the inventions [2] to [4] . 
With respect to a comparison between the invention [1] and the inventions 
[2] to [4], the inventions [2] to [4] each relates to part of the production 
steps of the invention [1], whereas the invention [1] is characterized 
by a series of steps beginning with a compound represented by the general 
formula [XIII] or a salt thereof and ending with the indolopyrrolocarbazole 
derivative represented by the formula [I] or a salt thereof. 
Consequently, there is no "special technical feature" also between the 
invention [1] and the inventions [2] to [4]. Furthermore, the catalyst 
of the invention [5] is merely "for hydrogenation" and there is no 
particular limitation on any reaction in which the catalyst is intended 
to be used. There is hence no "special technical feature" also between 
the invention [5] and the inventions [1] to [4] . 



Therefore, the claims involve five inventions, i.e., the inventions 
[1] to [5]. 



Form PCT/ISA/210 (extra sheet) (July 1998) 



PCT/J PO 3/1 0 6 7 2 



A. 8B©*t5»WlW (BBWf^l (IPC) ) 

Int. C 1 7 C07H19/23, C07D20 7/456, 2 0 9/32, 403/1 4, 4 8 7/1 4, 
B01J 2 7/05 3, 2 7/1 2 8, 27/2 5, 3 1/0 4, 3 1/2 2, 3 1/2 8 



HE«¥o«t*/hRW» (BWMWMB (IPC) ) 
Int. CI 7 CO 7H1/00— 23/00, C 0 7 D 2 0 7/0 0 - 2 0 9/ 9 6 , 
40 3/00-40 3/14, 4 8 7/00-487/22 



REG I STRY (STN) CAplus (STN) 



C. 



EP 760375 Al (BANYU PHARMACEUTICAL CO. , LTD. ) 1997. 03. 05 
& EP 1264836 Al & WO 95/30682 Al & AU 9523535 A 
& AU 683749 B & TW 313566 A & KR 97702869 A 
& KR 312473 B & US 5804564 A & US 5922860 A 
& JP 3038921 B2 & CN 1153518 A & CA 2413037 Al 
& CA 2190007 C 



1-11 



2 5. 11. 0 3 



B*H«W/r (I SA/JP) 
100-8915 



2412.03 



4 P 



8 2 14 



ffl « 4 

03-3581-1101 rt** 3492 



iSPCT/I SA/2 10 <«2^-S?> (1 9 9 8¥7^) 



mmftm&tt pct/j P03/10672 



c 



WO 01/62769 Al (S*»H»^tt) 2001.08.30 
& AU 200134119 A & EP 1258490 Al & US 2003/0060621 Al 
& JP 3388489 B2 & CN 1400976 A 

BATCHO, Andrew D. et al. , Indoles from 2-methylnitro- 
benzenes by condensation with formamide acetals followed 
by reduction: 4-benzyloxyindole (lH-indole, 4-(phenyl- 
methoxy) -), 

Organic Syntheses, 1985, Volume 63, pages 214-225 

FELDMAN, Paul L. et al., Convenient synthesis of 6-methoxy- 

indole and 6-methoxytryptophyl bromide, 

Synthesis, September 1986, Number 9, pages 735-737 

GB 1276966 A (F. HOFFMANN-LA ROCHE & CO. , AKTIENGESELL- 

SCHAFT) 1972 06. 07 

See especially claim 3. 
& BE 759266 A & DE 2057840 A & DE 2057840 B 
& NL 7017154 A & FR 2073409 A & FR 2096065 A 
& CA 950469 A & CH 550166 A & CH 557351 A 
& CH 557797 A & JP 51-14511 Bl & IT 1033047 B 



1-11 



1~11 



1-11 



1-11 



aiBtPCT/ ISA/2 10 (JS2"*-5*«>KMr) (1 9 9 8^7^) 



PCT/J PO 3/1 0 6 7 2 



«fe^8*»3^ (PCT1 7^(2)(a)) ©»KK:J:D* r©@RiHa£«#tt*©3e6^J: Ott*<o«fiH^-»^o^^Tf^ 



3. □ IS*0«5S 'Jt % |^W*©«Hn?*orPCT^iJ6.4(a)^*2XX^JB3*iD^*j: 



1. □ WMA^^^^iiip^#^^r-<T^ra^(c^#Ufc^-C> £<&BIBWB**»WU ■f^r^llMERrife&W* 

3. □ H«A#i&£ftiSAn^ ros^^c^fi, ^«a*«>» 



4. (x| UmAjfofcRfcifi*^ £fl>HKWH3ic$&^ra\ S#<0«ffl<o*fflfcffiitt 



i^PCT/ISA/2 10 (Xl'*-i?08m U) ) (1 9 9 8¥7^) 



H^WS^ PCT/JP03/1 0672 



BBi-sto-c*)!?, HSroffilH, 1 5 KUBftOftH (StT *&m®\ ) tt, -jR5fc[ni] -c^£ 
5t>0>*?l2fc*t>0>£\ fgPJ©fi, — *fi*[XIII] •C*S*i > 5'fb'&*XH:*0*d»fe5*;[I]t?«*ix5 



flWPCT/I SA/2 1 0 WWJ-<-S?) (1 9 9 8^7^) 



